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(54) WALKING POSTURE GENERATION DEVICE FOR LEG TYPE MOVING ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To smooth the vertical 
movement of an upper body and movement of joints by 
providing an upper body vertical target position deciding 
means which decides the vertical target position of the 
upper body based on the upper body locus and a leg part 
link locus. 

SOLUTION: A walking way of the feet is decided so as 
to be stored in a ROM 84 of a control unit 26 as a foot 
flat locus parameter. An upper body locus parameter is 
so decided as to satisfy a decided target ZMP and 
stored in the ROM 84. The stored parameters are read 
out one after another so as to be inputted in a foot flat 
locus calculation algorithm and an upper body locus 
calculation algorithm so that a leg part link locus 
containing at least either one of the target position or 
the posture in the tip part of the leg link, namely, the 
foot flat position and posture of the both legs and the 
upper body posture and a horizontal position are 
calculated. 
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if ft 0 sup fc-jco'e swq «^(cjfi-3< ©r\ i ©aa 

&m<Dft®Mm<<C : &-3% . f(esup,0swq)©ffi«#c*iC 
[0 04 8] Cfttt. AMIKlCca. 0 sup £fc«0swq 

©t>rft*>a**siE/hK:&ofc£ c -?,r-. 
u-rnA^iAitt^ofc i c ^-ess i ©aa©c^-rn 
fr<Dm&%mckict£ o . f (9 sup, e sm><om>tmmx<<c 

[0049] q(Xb,Zb,Xsup,Zsup,Xb,Zb,Xswq,Zswq ) $> 
5(,>«f(0 sup,0 swq)(cc©J; -5 &t£5t#£>SC <t^r!^ 

[0 05 0] 14«2 

ilS©^f(C*jl,>r«. ^SfflCO^aL/. ^7*^1 
JS-rSffig:©<iICK:*tO-C. a$)tlJSe8 b* 

jns-rs±<*©i«3 z b#s#&-r&. 



C6) 



C > CO • - • 

fid sup, 6 swq ) =C • • • Si8 a 
q(Xb,Zb,Xsup,Zsup,Xb,Zb,Xswq,Zswq) = C • • -S8 b 
[0 05 1 ] &ff2©iftH 

h28MB*»6S¥ (&nmm w©s 

32 L£9 4>&S*IK&?§£ftoT^;*t,>. BP*i. ±f£* 



1 0-86 080 

10 

*i*?3Zb*a^(Cg^Tn«, S2a, S2b, S3T 

e sup t e swg &igic-j&t : $:M&?& 8t>m 

[0 05 2] 6 sup > 6~#>o0 swq > S • • • 5$9 
gifW-OMSoci, fc-<fct>*5£l £5*;9*>e>. 

±(*ws z b *aa«c«3£-rti«. sc i o 



q(Xb,Zb,Xsup,Zsup,Xb,Zb,Xswq,Zswq)< 1/sin (5) + l/sin(S) • • SC 1 0 



[005 3] C©itO±ftiK($*>6^(C±ftiS3* 

i*<-rft«. q tttt*tc*»< ^coT^WRAi-cti^-r 10 
S„ chtt, ^**»fi-rsff*©c«:*tL/r. S8 b 
Srasjs-r £ ±ftiS 3 Z b & C <t &®ft-r * . 

1/sinC S) + 1/sinC S) <C <^PSA • • - 1 1 
Vsin( S) + l/sin(S) £CO£*jW«. t*H2#f#6 
It -So 

[0054] tt* 1 *>6^<Dtt»^*>n-2>„ 

[0 05 5] ttS3 
3£8 a*fctt^8 b?r«JS-r^±ftlft?Z b{iC£/h£ 

<-r*iows<&»> <«<&«?> . c£*s<-rntf* 
$ z b «sff 2 ©aaa«B*ffi©±«s3K:«jR-r *. t 

[0 05 6] tt»4 

f #5$ 1 ©#!©<£ ^(c&e©BfM@f^{c>FtLr>frfi; 

<M^$<&£. 30 
[005 7] ±IS^THuSi Ur. C<DttKO«fg«|lt9i 

■rs. 

[0 05 8] i4KitJp<, C©«g«. 

wrl2L./cM®I^-f h 2 6©ROM8 4iC^^n-S„ 
[005 9 ] H^L^C(,^7^^>Ktet^rg^S 
ZMP©*l$):#&5£;*tl. -^©jfctStlfcSeiZMP* 40 

f ( 0 sup , 9 swq) = 1/si n ( d sup) + 1/si n ( 0 swq) 



5. ZMP (Zero Moment Point ) «, -3 

r is^r s tsttTj £ S7j©£;*j©fimsa#sj5fcffi <t *£b s 
tBtt^£fi7J©^^^ti±©*Sfm^* 

>hMx. My#*£ttSfl!ffi£-caS. 

[0060] tstt^tirt^^^y-^tj^xsi^ais 
©S«{4S*sJ;c>*^©^>^< <t *>i,»-rtta>£^t?WSl5 

Smfflgp 18, 2 0 R ( L) ©{ig • *j<fcOLh# 

• *¥<aga*i?ffl3ns. 

[006 1] itJTOtt, 157D- - ^r-hfC 
^fiP< . S 1 0#> tbMlfeO S 1 2<,CMA,~CMfr 

mrnAt (Mmrnm. m«ioms) ct<D$-<-?m 

t £A t tittWML. S 1 6 tCitA-T^J t <3S&B# 

jai) {ctoit4s«Lhf**¥fia( (xb.Yb). mm±temm 
ce>xb, e»vb, e»zb) . MW©esjs^ (jmwiB) m. 

g (Xsup.Ysup.Zsup.Xswq.Yswq.Zswq)**^^^^ (0xs 
up, 0ysup, 6 zsup, 0xswq, 0yswq, 6 zswq)?rftttt5 

[0 06 2] ^CO-CS 1 8 (C^-Cg^±i#is$ Z b 4 
[0 06 3] S6tt-e©@«±#«3&;E7;U3yXA 

*^-r-9-7'ju-^> ^o-'ft- bras, 
tot, 



^1 2 



[0 06 5] ±<*«3€r^-r^/cto©^i O 

TfeTF©^ ($fe©2^7cT'©|fe^©S;8 aCCtaS) 

fC0sup,0swq ) =C • • -5U 3 
[006 6] C©HlCDElt», 5£ 1 2 . S; 1 3 

tc gas. ±#iis<*£8:Jga<jtcs?< c£*5-c#^t^©-c- 



50 



[0067JOT, i6©7d-^t-|-^-rs 

£. 5feTs 1 0 oicto^xmm±.i*mzz b?:(M9i4?)-r 
€»/c»©»)W(iir*5o 

[0 0 6 8 ] m^XS 1 0 2£HTS 1 0 4 (Cjl*, m 
IBLfcB«±f*7k¥(4g (xb, Yb) . <g@*fLh&S;*z 
b. g«±(*^ (0xb, 0yb, dzb) . WW«COC»T 



(7) 

11 

vmm&w- (&mm) tag • mm (xsu P , ysu P , z su 

p, 0 xsup, 0ysup, Q zsup , Xswg, Yswg, Zswq, 0xsw 
q. Oyswq, 0 zswp) «ffli*»*K:j: oT33*W 

S«JS¥{£g (SltMgpffi^) ©M ( rAXsup, AYsu 
p. Azsupj £C>5> iiSW<D@«flSMgS{4g (MS) 
£B*£¥ffiS (££rHffi&ffi) ( TAXswq, AYs 
wq, AZswqJ fc***. 
[00693 Ml>tS106 JCjB*. =«»«©!©■«: 10 

JSHWgBfteswq &t,>rs 1 o 8fcit#. SfsS 

1 3 ©ia5i2©tt©MErr ftttfttctt. lin® 

fcK, SCI 2©*ia*»63©RC*S»l/rilErr «JMH 

[0 07 0 ] t*(,»"C S 1 1 0 (Cii*. Err ©*ft*ffifc&HR 

4^/M^*»5*>*w»r-r3. s 1 1 o-etmmy.Pi. 

WH%. +#>Mc>£¥W;*;ri&<t>*«:S 1 1 2&Cjt<&. 
*©£*©±#W3Zb*B«±{^s«ci^LT:/n' 20 

[007 11M, S 1 1 0f§3l3tl5i#«S 1 1 

C©3$«MErr <DttZb-vm%LftUXmcb(DT$, 

£ft(,>TSl 16(Cit*, ^©^©B^ittiUSK: 
- S - Err *J0Ate|B. IPfe, ^Err KB«S*ftCfc 
S*Zb *P6®l§^fcffi*$rfc&±f*i££i&fflfiI£ It 
Z bfCttAU S 1 0 4tcR£. 

f«53K:-s • Err %JDD*feffll3WM»©3e»W*iaiL4 30 

*£#**©■?. *©i»fcttB«±fMs«agffl©g£j! 

[0 073]i57n--ft- KtHii. 8l,>TS 
i*Zb. @S±ft:^ (<9xb, 0yb, 0zb) . MW©B« 

js¥ (sm^gp) ftm-mm (xsu P , ysup, zsu P , e>xs 

up, 0ysup, 0 zsup, Xswq.Yswq, Zswq, 0xswq, 0ysw 
q, Szswq) frh£&a(Dig.lr*-?7-4 ? XiMWlCj: -z>X 
mm±MB%. W*>. MgplOR(L). 12R(L) 

HUta Lie R A M 7 4 iCftW? h „ 
[0 0 7 4 ] ^>TS 2 2K1*, #«>;fc@t§IWg5ft £ 
&£J:5{C. BJieLfcSi»ilB2{C*}C>rn^5> h©± 
K®^*^(4*ijai$n^) 0 flU C©Kgpft-^-W(5i 

[0 07 5] C ©SIJg©^«±IB©iP < « J8, L tc<D SO 



1 0-86 08 0 

12 

rt^*6tt££t. ±<*©±T«J*jJ;i>'Mg5©86#*5jt 
*>-ogctt. aSfcJ;i>*tt]jSS©iBifI*5/jN$< aj: 
SJ^tc. jiiEfc±&flte£&;tT£C£#sr££. 
[0 07 6 ] hcc. Huiab/c<fc -5 k:^t<$>{c tju£ w 

g5ffil&*iJffl!-r^>ct*5-c#s©'C, ttHH££«:a&&*& 

[0077] »c. 3J^WMJftK#0T*f«55£tt 

jWBftU ffe#©«£{*^£ If £££#-£>£. $P5teif&© 

f#^±tf ttrnzmmicfrnzaz c £#■?#> bosh* 

[0 07 8 ] IK, ±ft:©i8it^(fiI{4g*5A^ < KZIC 

mx&mmmcomttmMicgzit (mm) u mrfe±# 

©I6g#|ajftga*«:*;ft& •?/<:£ ^fttKA: i^SCi^ 
fin (ft*) -rst.©r-*n«m^ 

[ 0 0 7 9 ] S 8 ttC ©2691©* 2 ©HJfi©ff^tC^.5 

^gottJS^-rtitfe^o ^ ^17* 0,09 »^©i& 

[0 08 0 ] »2©3l*fe©^«g-C«, S8 {C^-Tip< , 
m 1 ©^IS©0.«©±ftBf JUd- y XA(C^ 6 

U/c J;i9*^^c»Sl OtCm-fJz^lc, (mm 

©BSfirg©^^. nn#? hAi*3teiiSE-r-< 

[0 08 1 ] 09ttS&2©H«6©^<&fCfli5gSg©S& 

f-h-c*s. ft *SF*jS«cH'r*^-r>rji'=fyx 

1 ©Hlt©^S§©05 £|S)^|-C*S„ 
[0 0 8 2 ] jyTi&B§-rS£. S 2 0 0(C*Jt^r<KKjS 

m&¥ uzmmm fiEg***-6. cn», astc^t- 

{ca-5C»r#ffi$ti€»o il>tS2 0 2KjiA,-CStlLh 
»S^Z b*lg^if>L, S2 04*MrS 2 0 6{CjlA 

[0 08 3 ] WT, S20 8)Sl»t2 1 8^igr^l© 

(Dmnommommit, m 1 ©^©^©-enig^c 

[ 0 0 8 4 ] Iff 2 ©*SS©^«±fB©*P < bfc© 
•C. ^l©H^©^SI<i:P«K:, ±^iS?S*^< ^-v^ 



13 

*Jjt6*»r. *>o^{i, jSg*jJ:<>-AnajK©Jii|iI*5/j\3 

< % & J; <5 (c±f*Jgf $ *anEKftJ&r SCimSi 

^T4»KUT^WAfc±&iS££&;£l,-CiSSII£ 

[0085]^. si i vmMmmic*^* t » «^cc 

f£ (£mfliSA©||) #^T*ifli&ttrtJ»*MB<ftS 

[0 08 6 ] «*.«. ±#©±T*&*^iI&ttfcl» 

<DTimMB&fi*if < TS¥2 2 R (L) ©««ffi*Jft 

< ft£l$M£. *£>£*-^> h#**< fe&lglto 

C 0 0 8 7 ] 12 1 2 ttC©»9!©W3«WteBlCD«JB«:ff 
B*©a&l?B0-C&-5. 

[0 08 8 ] Iff 3©£ilro^fiK£ft2©^©jftft©£ 
Jgfl-C* 0 . £^W£¥*lBt©tt££ffl*3 £#*© 

Nffirffl<co<,»-c©. *ifj§ffi^i'©^f©^s 
(o o 8 9 ] m i 3w-entcj:r>r^$ns±<*i«3 

< , lE«lja¥fl»©l8e^l6liS3 £Ttf& C itCcfc d , 

[0090] bp%. 0^©2s*tf h i <Dmm 

StliK&f), HW#**ftfiift h^A^giCftS,, ftfe 
S^lflii^iSM^-Si, fi^©±TSf)*5Alr < ft o 

rsgss^j©±T^ (±Tftniis) (Dmhwmam 

8S®i©Sftfett*iM{kbfc0. BSH*» 6 
[0 0 9 1 ] ^3©HJS©^«±f2©iP<^L,fcC 

[ o o 9 2 ] 0 1 4&c(D&w<Dm4<Dnm<DBm( l m 
[0093] m4<Dmm<DBmt>> ms^mmo^mt 



(8) sRfgg^F 1 0-86 08 0 
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<, 3s©jE¥#i^7^-££^;i£<fc5«cu/c. ip 

- 2 *j =fc CflRBaJHW*'* 5 - £ 2 2p6 ft £ 3 «©^ 

[0094] mms.w-^imnmr^=i')XA2-cmtii^ 
(is • &») w. sn i ©His©fl L ^ra!'sfc**fl<j3s« 

[0 0 9 5 ] ISJfilK:, ±fti»3^TJU3 iJXA^3I 

mMZti, ±.#iS$T)i>=t<jxj»2-eV£mztiz > mi<D 

;U3'i;XAl, 3r^Sn^fa2bl,3 B. ±ftj»3<0 
[0 09 6] ^Jhfc3lolu;);i>Tf^7'a^ ^ 
e.nfc±(*s 3 j; o*-e©ffe©;i 7 > - * tca-Jt > 

[0 09 7] *4©**©JBttttJbia©*n< fllfiROft:© 

ff$4c*t o r ©ts£/jN $ < -r s c t *^r- ^ . mm&ic±& 

»r £ i* ft £'K©Sf*© A# I 'ymcb. Jb 

[009 8] CCt?, SI2 ftt^ l/fl»4©3tE*©»«rffl 

$ (1$P8^5 - 3 2 4 1 1 snfmovm) 

c ) 9U0£7©s«hm»(c. ^©-re.ba©B#r^Sft 

40 %M*-Z>o 

[0 09 9] S/c. ®2ft^(>^4©||Sg©fJ!ISK:fcCi 

(W»*SE*r*>mi>. ±<*©ss*^{4g*re.-ri©^- 

©C^?r«T«:inr. 

3§4©<B4>#S[L,r. cfc«3-JKWtcTSft 

50 [0100] 



C9) 
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mi] 



m 



XbvCt)=LWnXb(t+kAt) 
k=n 



c o i o 1 j b > m.&<Dgm±&*¥-&m.*7 a^^c io 

(TnS +1)/ (TdS +1 ) 

[ 0 1 0 2 ] 0 1 5 J4C©#HH©»5 ©**©«?»«: fa 

[0103] *5©ldt©0«-Ct3:. 0 1 5 iCm-Tin 

[0104] fcJT. f5©^S6©ifi|K||S±#i«3^ 
^TJl-=f 'JXA?:1 1 6 7P- • ^ + - f-£#MUT|& 

1 ©nsfe©0.^©a 5 tmt&-c& z>. 

[0 1 0 5 ] feTFt&HJf S<k. S3OO&C*5l,>T01© 
^©^JS-caS^fciflfSf 3 gi^U- ^> (1670- 

m$«m*wa t ciicfHijnsii, -eti^tf 30 

©1 JSffl T^-r£, 5fc&c0l ltC7KO/e«t:5& 

(CCT THig^J <tt,^) £LTiEx.£e£#-e 

[0106] il>TS3 0 2tCi^r#«f>fc±#35i*K: 
[0107] *5©^Jfi©?f^«±fa©AP<^L/cC 

«tr-. ftmvmi&vBm^mteMiixw-mitfcmicj: 40 
0 ±tfc©_hTflniiKjSiiii£— < t a e <t#T-£ 

[0 10 8]«. C©<fc5&8iJ»Cj;-c.r. Mgpft© 

^$n/c±<*iS3^^j5i-r^iin^ y h©^ (^n 
gpft©ffl) *m&?*>-zjmmm<rj:z>. «*.«. pg© 

[ 0 1 0 9 ] 0 1 7 «C©^HJ©06 ©5?SS©0!HK:<fc 50 
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[0110] »6©ioiKz>»«{c*-3ri4. 01 (Dmm 

©JB«*ffll»-C»fca«LhfW3 (0 1 J*«JB£*5 ) 
£. ±#K££— ^Kffio£l>501©fi£5fc&8S^£T 
»/c @«Lkftitj $ (02 J!&ff* i * 5 ) ©ftJS¥iSj£ t 

[0 1 1 1 ] m 1 8 7Q- • ^f- t-^#Mor06© 

9?-fs„ ft. ^^stewf -<>t;u^';xa«0 

1 ©nss©f^©ia 5 tmwi-c$> s„ 

[01 12] ft-rs 400 icte^xm 1 ©nuwojgjB-c 

iS3 (miWMB) £f#S„ Wt<<>-C S 4 0 2 IcmAsX-fi: 

xm&mm'e<Dmm±fcm2 (02©m«^) 

[0113] MOT S 4 0 4KLMA,-cmEV$m V&%1 
t) T©i*Wl, W2^^T-5»„ (SU fWl, 

W2«, W1+W2 = wi, w2-en-en 

©BtrB^t^wiD^-c^^jc^K^t-r-s. ^c^rs4 
0 QicmAsX-mmw-xzmznmrz,. mi. 02 

[0114] H6©g|jt©^8|tc*i>rtt±fB©iP<« 

mmtehiy— m$.h 0 (c-r-s <t . ±.twm*w 1 istc 

9 h©^ (^Mgpft©a) #?¥aELfc<fcS2Bn*«* 

[0 1 1 5 ] ft. mQ<n%mmtmx:\*mmwzr><D 

[o 1 1 6] */c, 06©sitt©^r«. mimmt 
«. jgjem^a. 01 ©*fe©j&««ct,» 

L0 5 ©»«©^*{C*l, A:*S«J1.©#ffi » 

si^KLfcAi. 01 (Dmm<DBmt£ «, > u 0 5 © n*g© 

[0117] 01©HS§©tm 02©^S6© 

mm, $> h c mm 3 % 1^0 5 (omfomm&mi, 

/cS^©±f*» 3 09ti&&££j£ 0 r ^ n 6 ©^ffj 
[0 1 18] Etc. feiT©#^tCj:o-CM^5:ffTfe 

a ) -mm <»1WCCB. ^sccc^sn-sm^-c* 



(10) 
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b ) ^m^tommmm (Rmw&cvmmo&i&x 

2^/c) 

c ) v AhztzEv&xfan^&^xnhkx&mi 

e ) t77-f>-Cgl omMO^^m^X 1 

cn^fi 7— tmuk:s??u ^tsti^- 

[0119] »5©3Ufi<D^SSiP^«3. ^fi6e«pg|g 

[ o i 2 o ] 0 1 9 «c©«9!©*7 (D-mmmmicfc 20 

[0 12 1] *7©KIJt©0MI«:*--,-CB. $6 ©Hit 
©J&SS+ JS 5 ©2Q6©^«4ffll»TfS;fc@*Lhtt:i*3 * 

[01221I207B-- ?t"h*#MLTS7© 

!06©JI?»{c«S±«flS3tteer^d-yXA*»wr 
£„ «. *^fS(CMf'5»^^>TJL'=f';XA«^l © 
HJS©ff^©0 5 t R«-C* * o 30 
[0 1 2 3 ] feTFI&lE-r&i. S 5 0 0&t,>L>S 5 0 6 

ccfc i, »r* 6 ©Hte©mss <t ra«©«i«*fT -d x mu± 
frnsz*mc&. s 5 0 8 icmA,xm fcntcs&s ©*» 

[0124] ^7©HSS©^Sg«±ta©*l< #M&Lfc© 
V. »l©*fl5©^»©J»*«CjO^.. St6£>£t,>«Jil5 
©HiS©^{Ctb$5LT-Jl?t6A^d:±f*mS}:^f#.S C 

[0 1 2 5 ] 02 1 t4C©»W©*8©3£66©JgJitt:^ 

[0126] m8<Dmm<DBMic$>-?x{z. m^<Dim 

< . SB 7 ©H*S©J&Sg©fllJi&4 ft^U 3 « S «fc 5 «C U fc 0 

W4£fflC>oo^M¥:$GTlil6/li&jE£ 
3feJ'JftK:£j?£U ftl*l*W5, W6*ffll>ooJjna 
^urS«±^iS3**a&SJ:-5fco/c 0 ccr. m 
*W1, W3, W5. *-5C>«W2, W4, W6 «. ^ 

ti-?timts:zmxi>ffl-rj;mx<t>miK 
[0127] m8<Dmm<DBmic*5^xit±.ni<Dtin< m so 
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j&i/fccir, ffiffctbxtmmomMmmt'Cbbi&L 

[0 128]^, cti&Lttc¥-mit$>zi.miram¥-ti}Z 

it&QMftlrzct&x-iftttK ±f*©±TflnjSa«ffi 
«i/ti mmvmsL, m&mz, mtasmtzmzw 

&>&frt>Xfo&> 

[0129] 02 2{*C©^©m9©HiS©Jf^C^ 

*jt»r«4je (ja) ^tf©n#»y h*a«ft£u -e©^ 

[0130] JWTBMTrSi. 0^©4S^fn^? h 
lOOtt. ±{* (»*) 1 0 2 i, -en{C#W«KSS 1 

04 (Huteo/c^i©wg5) ^LraMsn-s>4*© 

WSPU>^ 1 0 6;fr>6&S. 4^©WSPV 1 0 6« 

^n^n, *©5tffi (W5fe«) 1 0 8 tcontcmm 1 

10 (B«fBL-fc^2©Mgp) mmUhtm 

[0131] 0^©4S*tfa*'> h 1 0 0(c*s(,>rt> 
Sffl5r©H^©0S§r©2j£^f h 1 &h»cc. ± 

&1 0 2©*^{4g (Xb, Yb) fccfcD''^ (6»xb, 6>y 
b, 6> zb) &C»"C±fl.©W3 Z b £5fc6TI$€ffi5 

104, lio&nuwnflpu <tor0fc^Enr"^^ 

[0 13 2]±ia-C. 02 3lCfn?t!a<±fclK$Z b 
«. -kffc 1 0 2 ©Jgffi©d3,fr 10 2a il^ffi 1 1 2 <b© 

isis^rifij (fi*^) mrnxm?. *fc4*©w»u> 

?106 ©ratS 1 1 0 ©£iK£ 0 n . fflftm 1 0 8 © 
(Xn, Yn, Zn) (n : 1-4) r*/^To 

[0133] Sfl9©S5*fe©J£&{C#Si&S©E&f££02 
47P--?t-h4#iLriiWS«!:, S600^ 
6S 6 0 4 *t?fi£lflr©HJS©^.«illiHI©ffiffl4tf o/c 
f*. S 6 0 6 CCji^-CB#glI t KteltS @S±^*¥{4g 

(Xb, Yb) . B^±(*:^ (0xb, 0vb, 0 zb) . 
VmmMftim&.m (Xn, Yn, Zn ) (n : 1~4) 
S6 0 8tCilA-cae{±#iS3Z b£#£>3„ 

[0134] 02 5 (J-eofpS^^f -9-^U-^> • y 
P- • ^ + - h-C*<9. J^TI^W-rS.!:. S7 0 0, S 
7 0 2?:^rS7 0 4Kjt^. aSLktt7k¥<ig (Xb,Y 
b). <SgS±*l«#Z b, ±f*^(0xb, dyb, 0z 
b) . *JiOW5feffi{4g (Xn.Yn, Zn) &W©@« 
MCtWflS 1 0 4©ftg (JB«) <bS«M^E« 10 8© 
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